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Space Waveforms 
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Resource Real-Time Design Patterns [Bruce Douglass] 

- Critical Section, Highest Locker, Simultaneous Locking, 1 OA . . , , . — 

btudiea in Initidl P nsis©. 

Ordered Locking, Priority Inheritance, Priority Ceiling ^— 1 C | ass Diagram 

Follows 



“O 

c 

03 

O 


c/3 

'c 

E 

"O 

< 

o 

o 

0 

CL 

CO 

~o 

c. 

03 

0 

O 

-i—' 

=3 

03 

C 

o 

i_ 

0 

< 

"cD 

c 

o 

0 


o 

■ 

Q_ 

O 


O C 
O CD 

ii 

O) 
03 


0 

> 

03 


03 


0 

0 O 


o 

0 

0 

c c 


I 0 

0 


0 

a: 


CD 


0 

0 


_0 

"O 

0 

o 

CO 


0 

Q_ 

>- 

H 

O 

LU 


>> 

o 

c ■ 

p c 
t .2> 

O 0 

c "D 

8 ® 

v^O 
.<2 G) 

TS “ 

w o 
5 "D 
0 E 

0 TO 
O 0 
03 7T 
Q_-£ 
0 .2 

if) 0 
if) *- 

2 0 

IS O) 

m C 
® > 


0 

0 

0 

0 

03 

O 

c 

o 

0 

0 


E 

T3 
0 
E 
0 
E 
o 
0 

“O 

c 

0 

0 
0 
0 
0 
03 

cage 

i— O 

0 Q- <0 

(/> 


0 

0 Ic 
0 ^ 

§ 0 

TO* C13 15 
i— c ^ 
Eto 

0 a. 

0— 3 

o: ^ < 

1— 

0 2 1 


0 

0 

0 
-I— » 

0 

"D 

0 

O 

0 


TD 

0 

0 

0 

_Q 

C 

0 

o 

0 


CD 

_c 

"5 

"D 

0 . 

■g -£S 

0 3 

C -Q 


£ o 


tr 

0 


0 

CT) 

S— 

03 


0 


. 0 
>■ 0 

t 2 

o: "a 

LU j 


EZ 0 

Z Q. 

0 0 
J= c 
I— o 


0 


0 

O 

0 

CL 


0 £ Q_ 0 O) 


if) 

0 

■a 

0 

D 

■a 

0 

o 

if) 

if) 

0 

o 

0 

CL 

CO 

if) 

is 

-O C 

T3 O 
O 

<L 0 

— 0 

§ ID 

■1 £■ 

> 0 

00 g 


■a "D 
c c 
o o 
o o 
0 0 
if) if) 


if) 

3 

if) 

-i— » 

3 

0 

0 

C£ 

•i— > 

if) 

0 


.O O O 


if) 

c 


0 0 

C C 

s_ i— 

CM CO 

CL Q_ 


I I I 


0 


O 0 


0 


-a 

CD 0 

.E £ 
0 — 
« s 

U M ” 

c c 

— 3 

® c 

o o 

if) -zz 
c cp 

8 0 

0 

-E if) 


0 

c 

'0 

CD 

0 

C 

o 


0 


0 0 
> > 
0 0 
M— 4— 

O O 
CM CM 


0 

>m£ 

= 
Q. — 

0 0 
0 

0 l_ 
o 

.2 0 

!_ -t— > 

0 


if) 

0 

0 

O 


c 

Z5 s_ 
*“ 0 
-£ _Q 

5 E 

0 C 

w g 
0 .2 


■o ^ 
c 
0 


c 

o 


0 


0 

CL 


*D 

c 

CM 


3 

O 

0 

if) 


TD 

C 

0 


t 0 

0 _Q 
Q. 0 

0 0 


_Q 

■a 

0 


0 

S_ 

o 

E 

0 

a> 

c 

> 5 

_2 0 

£ 0 

^ 0 
CD C 
C P 
O 


T3 

0 

CL 

0 
H— » 

2 

0 

CL 

0 

if) 


C 

3 


Q_ 0 


0 

0 


> 

o 

CD 

03 
c n 
m 


design but requires more memory due to additional virtual address space 
overhead 

Note: INTEGRITY working on a high-resolution partition scheduler which 
may deem helpful for scheduling STRS high (Gbps) Waveforms. 
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2 levels: Proxy at the GPP, and Data/Command Transfer for (SSP) devices 



o 

■ 

CL 

O 




0 

>> 

0 


c 



c/) 

‘c 


E 

"O 

< 


03 

Q_ 

CO 


~G 

c. 

03 

(/) 

O 


13 

03 

C 

o 

i_ 

0 

< 


03 

c 

o 


03 













National Aeronautics and Space Administration 



o 

■ 

Q_ 

O 



CD 


E 


CD 

O) 

CD 

c 

CD 



CD 


LL 


0 

0 


o 

0 


_Q 

CD 

0 


0 

>* 

0 

M— 

0 

CO 


0 

o 

CO 

0 

c 

L_ 

0 

0 

Q_ 

c 

CT> 

'0 

0 

Q 

0 

E 


0 

>> 

0 

4— 

0 

CO 



o 

0 0 w 
c ^ c/) 
0 O - 
o 0 o 
X c O 

0 "D 
CD _C 

o o 

0 0 


c 

0 

a 

o 

E 

o 


0 

0 

O' 

>> 

!5 

0 

0 

"O , — , 


o 

0 

6 

- t— » 

‘c 

0 

CO 


0 ^ 
c X 
c 

0 >» 

i= 0 

O g 

0 "D 

t§ 

-- "D 

CO 0 

■0 A- - 
0 b X — 


TO 

to 

IH 

^ TO 

« s ^ 

'TO S It 

TO to C 

M ^ 
^ oJ to 

s*| 

TO 


0 

0 

0 

U) 

o 

Q 


o JS 

0 ^ 

o? 


O — 

0 

c 


TO 

't/a 

TO 


0 
0 

o 0 

< * 


.nasa.gov ie 


National Aeronautics and Space Administration 




o 

■ 

Q_ 

O 



CD 


E 


CD 

O) 

CD 

c 

CD 



CD 


LL 


£ 

05 

Q_ 

E 

03 

s_ 

O) 

03 


CO 

CO 

03 

o 

CD 

> 


o 

0 

X 

LU 

>* 

0 

M— 

0 

C/D 


0 

s_ 

'3 

CT 

0 


O 


0 

E 

0 

-i— > 
0 

0 

O 

0 

E 

0 

-i— > 
0 
>> 
0 


0 

3 

-i— > 

O 

.2 o 


3 

E 

X 

_0 

CL 

E 

o 

o 


tJ >» 

X 

V & 

c 

o w 

O 0 

£ a 

0 O 

" 0_ 

o 


> 

0 

0 

_Q 

0 

> 

o 

o 

0 

“ C 

3 .2 

0 x 

M- 3 

X o 

■§.2 
e 2 
0 


O 

o 


0 

> 

o 

o 

0 

■O 

c 

0 

c 

o 

"-4— » 
0 

o 

0 

c 

o 

"-4— » 
0 
o 


c 

0 

■O 


0 

£ 

0 

0 

0 

0 

> 

o 


0 

> 

'-I— > 

3 

O 

0 

X 

0 

>* 

2 CO 
0 ® 

* 8 

0 0 

0 g 

0 P 

3 CL 


X 

0 

Cl 

E 

o 

o 


0 

0 ^ 
O TD 
0 
0 
0 
0 


0 
3 
O’ 

0 O 
0 C 


0 

O 


o 

o 



FailSafeChannel 





National Aeronautics and Space Administration 



o 

■ 

Q_ 

O 


CD 

E 

CD 

O) 

CD 

C 

CD 


CD 


E 

CD 

CD 

CD 


0 

O 

0 

CT 

0 

C/) 


0 

E 

0 

CD 

0 

0 


0 

LL 

0 0 

a: 

i — 

C/D 


0 

O 

k. 

3 

O 

(/) 

«*-» 

3 

0 

U. 



> 

o 

CD 

CD 
c n 
0 
c 


"3 

o 

o 

0 

+■» 

0 

O 

3 

0 


(/) 

Of 

I- 

(/) 





i 



£ 




O 



£ 




0 

o 




< 



0 

0 

> 



1- 



£ 

4-# 



O 

o 




0 



o 

k. 

k. 



< 

o 


4-» 

0 

o 


3 

_> 

> 


0 

LL 

o 

0 

£ 

< 

CO 

3 

3) 

k. 

3) 

4-» 

0 

<4-1 

o 

o 


O 

[ — 1 1 » 

o 

y 

-1 

r 

+ W 


PI “PI 


£ 

0 

"3 

£ 

0 

Q. 

0 

o 

£ 

o 

CO 

CO 


0 

"3 

o 

E 

£ 

0 

CO 

0 


£ 

O 

o 

I 

"3 

£ 

0 

I 

"3 

£ 

0 

E 

E 

o 

o 

I 

c n 

t* 

i- 

(/) 


> — 


0 

n 

0 

k. 

0 

> 

o 

o 

0 

C* 


ELI 


< 

i- 

< 


o 

k. 

k. 

0 

k. 

0 

E 

-H 

3 ) 

o 

"3 

-£ 

O 

4-* 

0 


status 







o 

■ 

CL 

O 


03 

O 


CD 

> 

CL 

03 

CO 


c 

o 

a3 

-I—' 

c/) 

'c 

E 

"O 

< 

0 

o 

0 

CL 

CO 

~o 

c. 

03 

0 

O 

-i—' 

=3 

0 

C 

o 

i_ 

0 

< 

"0 

c 

o 

0 


0 

0 


O 

0 


0 

O 


0 

> 

CL 

0 

5 

CO 


^ 0 
w<5o 
c CO 1 - 


0 

0 


0 


3 

_ o 

00 ^ 

~~o 
0 


I “ 


c 

0 0 
o.E n 

0 -j-5 “T 

clR 0 
0.2> 

^ 0 CO 

O 

P 01— 
0^0 
2.g-< 

D C(/) 

^00 

woc.E 

■ ■ Q 2 0 0 

r~ 0 , . »— 

O >^Q 0 0 
0 CL-D^ C 
O CLC ^ O 
£_< 0-20 

9- i 




> 

o 

CD 

03 
c n 
03 
c 


INTEGRITY POSIX shared memory API can be used to allow two sets of readers and writers to share memory 
using independent pools. 

• Efficiently managing memory is key to managing 
STRS SWaP. 
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PIM Component Framework 

- Reliability (fault tolerance, guaranteed delivery) and Availability 

• Fault Management 

- SSP Abstraction 

• HAL 
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Thanks m vour interest! 


